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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the 
manufacturing device and manufacturing method of 
superfine particles by which productivity is improved, a 
manufacturing cost is reduced, energy efficiency is 
improved, the manufacturing device is simplified, 
reliability is improved, the restrictions of a raw material 
are reduced and impurities are reduced. 
SOLUTION: This manufacturing device of the superfine 
particles is provided with a plasma arc generation means 
6a having two shifting type plasma torches 4a and 4b 
provided with acting gas blow-off nozzles 2a and 2b and 
electrodes 22 and 23, a current power source 5 disposed 
in a circuit 21 connected to the electrodes 22 and 23, a 
short-circuit body 24 mutually short-circuiting the 
electrodes 22 and 23 and a short-circuit body moving 
means 25 and which a reacting/cooling gas blow-off 
nozzle 9 for blowing reacting/cooling gas to evaporative 
gas generated by exposing a plasma arc generated from 
the shifting type plasma torches 4a and 4b to a raw 
material body 3 to be the raw material of the superfine particles. 
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^#WltyX/U9i % m%H^M9l/9 1 Ok, 

99 nt, aiowLgii 2 1, lies 

[oo3i] *mmMmtm?>7yx-?7-9%±z 

2 a*Jitry7X-9-T-^4r»4*«5fcJf>©«fi2 2 

b*J«tV«fii2 3^#1-5^fS7°7Xv h 
-f-4bt, mH2 2, 2 3$r»«rt-5EI»2 1 IcRtt 
e>ftfc«8IMtfc5 i % 2oro#trS7°7Xv 
a, 4b©'>ft< iMW , *lA»-#HMft**$77';* 

/7XvF-f4a, 4bli, ftSS^£>3g£1-57 0 7X 

SX7 X7h-f4a, 4 b |i, ftffiftS y XyURO»« 

[0 0 3 2] 7°7XV h-f-»»#ik2 6I4. H*WT? 
I42o0^tS7 , 7X-7 a, 4 bOffi^lCtiW 

*itf.fcv\, -tw»»*jSfeico^Tii, *»ffti:v?llt^ 

ftn. iit. ®®mcmm77?:-?h-?-9c&fa% 

&-?fz&Mkte2>^ktt, 1112 2, 2 3M 
[0 0 3 3] 5(4, 

w©J:5 4««EWi[5lcj;9, ftfli 2 2 &ttf2 3 fcw 

iM«7-*fcti*i**T, «I2 2j:Sff#2 4, *5 
.fctf. «12 3££i£&ft2 4tOBlC/<>fny h7-9 
A, B?r364$-ti:5ri^t?^5 o r©«t o y 

x£ftffl#X»*:#ttlLyX/U2 a, 2 b*>f,»ffS7 r 7 
^Hf4a, 4 bAdPfctffiU £ P>lw&ffg7*7 
XVh-^4a, 4b3i>e»ffffl^*a£fflS-fr/f*S?), 

«n 2 2 1 2 3 1 zmmmw. 5 t ± o -c s^iie £ 

WJOU a*tS. ~<&iI*tEfcJWSI87-*JS4# 

2 £«ffi2 3 troffli;:^ n? h7-7^|§4$*5 0 
■t©*,'ii!HifiT-^*4#l!:tJ:4i«ll«iXaE«E«) 

[0034] m Lit%-<Dnw&mzts\i&mmi? 

WiSiigftlCfooTIi, 7°7Xv7-7 3g£#|£6 b 
ri 5 , ftUBtfXi&t ttiLy X/U2 a Joit>'mii2 2££-f 

A- 2 b*Jj:0Mltt2 3 5r^1-2,^TS7 P 7Xv 
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b£.««2 2, 2 3«:fl5ft1-5lHl»2 lfcRtt 
««EfKK5t, 2oOitTi77X7h-f4a, 4 b 

»ft*a2 6tSr*ilLTi3 9, %fiW?7 Xv h-f- 
4a, 4 b (1, %m*h%^%?7X-?7-9ftfflk 

ffiLft#P>, *&2 2, 2 3|S]±aSi5»Lfc«tt2 2, 
2 3^Ht5rt[Ci'), W&2 2, 2Zfm^Uo 
y \-7-9%%±£it?>Zk&X-$;Z> 0 
10 [0 0 3 5] »ffS7*7XT h-f-4 a, 4 b£ 

^ft$t577X7 h-?&mzm2 6zmLx^z> 

<nx\ v y h7-9tf%£.Lit'&, / 7 X?h-f 
4 a, 4 b^XyX-7 h-^#«i#^2 6|Cj;oT#i() 
/May K7-?£fi!tft$-tf:T, «ffi2 2 kWM 
2 3 k<om-ni-1>mW)tZ>V^Vf7'7X-?7-'7C$: 
IMKStfS Sfc, 7 p 7Xv7y^»g|CJ;o 

[0 0 3 6] rci^iv^^^vr-i'cii, -e 
co^>r B 1^5r7 P 7 X-7 h-f-|B©tW«ffi«:*tSlS«« 

tttttfiCRbf. &R*ft*/fif©*»«tt#ftS:ffl 

^•ic, ft*ff-»THfc.fc5fc. 

K©?I£©&g# ft < ft 9 . Si**=i ^ h Srfi^t? # 5 . 

««J©fiA«rft<i-rt^t?#5. *fc, JMMtiLT 
30 5o 

[0 0 3 7] tfc, JS^<*3ir«M^ijg1-^S^ft^co 
re, mnfc&ft- iHOffiL^ttl 2K:aW<7Kj:ft 

l«trRlt&£>K^ft< ft9 , ^rotffl^gij^t^r k 

40 [0 0 3 8] ±3i!!LfcX7Xv7-7^±#S6 
bT*l4, fPffl^!fc#tHUyXyl/2, 2 bXi>f>ffffl7yx 
***WLftj»se>, X7Xv h-3-®m*&2 6(Cj;o 
T^f?SX7X-7 h-^4 a, 4 b«:»ftS*» ««2 
2, 2 3r B 1t:^4Lfc/^D2/ H7-^4rfigg$-a:-C, 
V^77Xv7-?C£ffM$-frS©-C\ V^«f^ 
jfitt7*7X^j|S^iSS<ft5. JlfflJ: >9 kfiffiasflil^T 

so ft, «*e : F-©4Stt^[a)±i-5 0 
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[0 0 3 9] *fc, 7-*fiiattH#*#l,»fci!>, 7*7 

7- 9 <n>9tm®Mx-mptto- 3 z * a r t # -c. 

©t\ ifiWtt^rofiSSrayhB-A'L^tv^. Sfc, 

[0 0 4 0] Sfc, ±«Ufc||Z©«i»»tj8W5« 10 
ttft^ ©SigSBI-fco-Ctt, SIS • fcSPtfxnfcttttf 

tit?*, 5)6 -^tfx^ffitttfx ©*§£[;: fi, A 

^ip^y? l o(;:#i!)U $ei^a$ii5. M%# 
^S^y^ioiaofcMfii, ^u^?iu; 20 
J;91?g#xi:#St£ti, 1 0TSI5 

^tiSTtS. -t LT\ S=?g;tfx#ip*y? 1 0TS&ri» 

[0 0 4 1] ±i$Lfcjg^7©Kit£l:fc^T 

11, tours mmmmt, stmmtirt&Km 

1±tm&1-Z>^ tlzX 9, /^ay h7-*©3g££«t 
^JSattSrtAS-C^S,, ^©^*i:LT, V^ft7° 
7 XV T - 9 C © T - 9 % r& SB H £ % 4 $ * 5 r t # £ 
6»l:*fit65. »^7XvF-f4a, 4 30 

b ll, x>^co^#c^W LT^5 r i (r ± 9 v 

[0 0 4 2] tfc, ±i£Lfcii»&?©§[i§ga*5^T 
II, ftfttKS;}*, itttaiRj:, &tt«R«r*rl-3KJ3 
&7-9%>k5®k*mi, iSsgUEElCiSJIiSXjt* 
E^lfi-TSriti 9> '<4u y 17 & 

fcfc&gtfca. h— f"4 a, 4 40 
b li, ifetti* / LT^5 r it J: 0 , 

7°7 Xv7- * * ©7*7 X-rj«l£ J: 19 ffi < -f 5 - t 

[0 0 4 3] 

[£Kffl] (*&0!l 1 ) SiO : ©8a*fe 

feKLfc. rroSff*«rli»flc(SfiF • m LUIS 1 2 50 
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fcJ6 0#ttfc. ^Ir>-e, ^ffS7°7Xvh-^4a, 4 
b©m*&2 2, 2 3IC, ^y^^r^Sffl^Pjil. ft* 
2 4 Irifijg £LT, fMJ#* i LT 
7*dty£ttL%tfztk%fti;X;i,2&, 2 hfrhWft 

i^xvh-f4 a , 4b*>e>f^ffl^*«ai$*4 

1*2 2 tM$&*2 4, fciV, «tl2 3 t&|§ft2 4 

[0 0 4 4] &^T\ fi»flE»»#a2 5 4:ffl^T» * 
112 2, 2 3«t$E*&ft2 4£roF«g£j£tf-C /^pyh 
7-? A, B***Kffi*S«. $ft£-tirfc„ -t LT\ 
2o©^p.yh7-?«L, 112 2 1:1412 3 
iOFfl!CV^7 0 7XV7-^C^^ fi gL/c o r 
roV^7 P 7X-77-^C(0V^^ifi|;|i > 7-9 
KflSHjJS»jJELfc D 

[0 0 4 5] r»7-^SaSi5H^tf7"7Xv7-^ 
Sr«»»0**0«lll«t*TT, nWfl:«:]KlS$« 

fSofc, ;rol3S®<il$!tiS!?ll 311, CCD*^7 
CCD*^7^ibA^Lfciift^li^ 

LSB 1 2 icmti L, ^ C-CJKttfl:filtt • iS 

[0 0 4 6] WH*SJ»e>J|4Ufc'>!J3>'|iftl4, 77 
Xv7-^»^xEI;J;oT, 7°7X-r7-^roir*lC 

v»ft«rftj*lc»l;S*T, S iO, @»^«r^fS$ 

■ttfc. Mifcs io : m'fiktiLT&iiVMitztitzmg 

*x(l, rl^^x^ip^y^ 1 Olc^KL, ^ip^ttfc 
ai/^ 1 ncioTS i o 2 mmSL*btMtb 
^tLfcS i 0 2 jgtf&T-fc:^* 1 1 
T» ICR! * fifcWMHI CM* L fc 0 

[0 0 4 7] **H«-CI4. ^B#, SjJIUWT-^ 

0 11* L < |6]± Lfc 0 *Hi5l0i]©Wifl#ffl^fc 9 © 
±£ttl±. ti6*©^T§ifelcit-<T: , 2-1 OfflFSSt 

ax htt*«KttTLfc. ^HMJW^&Til, 7-9 

fitticjt'<, *n«w-c©7-^saai±isaTifi) 1 . 

5 ft, •fBBWCft2flfC*»ofc. ^©fcfc, WttWIrB 
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«fi*9 9. 9 9 5Sft%tt5rtis-e#fc 0 
[0 0 4 8] mm® 2) ->y 3>¥S B B B f&#p B D £{£o 

ftf«Hfe. l3gffl5o|££7-?iti?&g|5H#^ 
#10 0 mmCWT'J, 0 , ft-mtMiV&tZ tztb<D 

[004 9] U6ffl5olJtJ/ !» a 

*flfcfy Xv 7 - 9 C © V ^5fcStti£» 7 - * if fBpfi H 

-^-^rotfxElcfcoT, y'y^J-^OmMcm 
aSfcttflt/' X/U9^P,^^5:P^##(t, -/pny 20 

sio 2 

fee MLfcS iO : C1^?ftj:tjWI:£liftKJB# 

iz, ^wi net os io ! im$&b&#tizft 

lift, MLfcs iO : ttfttt?*jKS#xtt*P?:' 
[0 0 5 0] (MAS) M?x-rxtt0>MffiK3tfc 

r.iiS:llli«2 t^roSofric^JRK-xvx^SrftA 30 
Lfct. Itlte^l fcfl*fcLT. «H2 2i«1f23i: 

3g$-ttrfc 0 

[0 0 5 1] J^fW»&*£Lfctf*v*}S*li, 7°7 
Xv7-^ro?yxElCj;oT < /T^T-^roSt^l: 

*MiS.ZMMlZfflk&i£X * B h 0 3 @»^-^fiSc$ 40 

C, 1 1 lc<t *5 B iiOifltRttf&ft^j:!^ 

* i oTmcm&ztiitmmmzffiMLtz. 

[0 0 5 2] *K*«-C?tt, 7-^S?ag|5H(Dffi^ 5 * 

*<D®nmmxfLt>ixtz£ Mmz-oimmm 
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±1-6 mmmmii^mx'h^ft, 

[0053] (MM 4) s i 1tm&nWt1f& 

*na«-cii. H4fc*it/H5t*i-iatte^Rigs6a 

SrttfflLt. *1\ (^#D° n , tan 

mmHT) b®ffi'<'(>y%&£l, ti5 0mmOA 

fe* Lfc 0 r aftfffttrMHH** • % <0 W Ligtt 1 2 

b<Dtt&22, 2 3£ifi&£tf, f1UB#Xt LT7/H* 
XiHtMfl#XPfc#li}L/X^2 a, 2b*>b»fifa^7 
XvF-f4a, 4 bl*jKBfc£UiU $ t>\Zfflf&7J 

»§2 2 £«&2 3 i*S«E*flE*a]*qUI«l,fc. * 

4£-£fc„ *LT. »EI«7-*<BKi»|;:J:iJ % ttH2 

[0 0 5 4] &^T% 77X-7 b-^ft#S:2 6£ffl 
l^T, 2o077X7h-f4a, 4b£#lfj£-£T, 
/^p-y h7-*«:fcfSl;:j£g*tf. L 
T,tti22, 2 3<nmzV^'Jfc7°yX-?7-9Ci:B 
tfStffc. ttz, :©V?«77^7-j'COV$jfe 

[0 0 5 5] L\<D7-9^&H^tsy'y^7-9 

aicfllJlES-BrSfcftfc, $£fi&W*ai§gK l 3 4:Klt 

ftofc. KOl^Efiitt^ttJ^ai 3 ti. CCD77p<7 
*a«lL-C:te»>, CCD*>9A>feA*LfcHttS:Iitt 

W/^fAia^tL, it"9ffl 
[0056] wftfta»e>»4Lfcf y=»^*E*ii, 7°7 

X-77-^W^xEIZioTs 7 t 7 7,'-77-^dt(l7?lC 

7/^?*:§WityX/u9^ibK^7yxSr»*:tfttt, •> U = 
yl^^t-iilcieft^ii-T, s i0 2 awa?tr»A$ 

-frfco wits i o 2 mmLttxxmitztiitMx 

W&tlxtiintvt i oir^iiL, m^htz 
Hie, aH^HCioTSiO. ieae^tafri: 
ic^KLfc. »ILfcS i 0 2 mtf&X^^t 9 1 1 

[0 0 5 7] *3Wfi«-Cii. ttiS£ffii3j;^7-^ 
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a*M*;MlfcttTUfc. #&SfiW©£8reW\ 7—9' 

Lfc. **lt«o*fett, t ft ± 

U &B££99. 9 9 58ft%C-t-Sr£#-C*£. 
[0 0 5 8] (£ttfl5) i/JayUSIftftfiSrtto 

fcg»e^ro^ii*te io 

feSfttdML/io ftis, rro^^ffl^ofJii, its 

[0 0 5 9] lUfflSoiJioy =«| 9 »„^fi 
ALfcS, »4t»LT > H2 2 tm«2 3 
t^fcV^T'yXvT-^CSr^^-frfc. r<7>V 20 

mmz^tfyni/v =>>mm&&izhx, m 

iifc. r©->y3^*««r*«iJ:5ic, sit • #ip# 
^M^fif^lM^-tirT^ S i O, ©^i^ff^-tt 

IC, al/^ 1 UCJ: 9 S i Ch mLm+k^fttiCft 30 
ItLfc. ftHfLfcS iO, 8**HPfcaWS#;*}&iP*y 

* 1 0TmcwtwuzffiM®mzmMUz o 

[00 6 0] (Kltffie) Mtrx^xttomiiK: 

HBf t L T&i£# 5 m mW&M t'X v Lfc 0 

LfcS, HifiW4t^«lCLT, «g2 2t«ffi2 3 £ 

Xv 7 - * C <D V$ 9ufoVl'&<7) 7- 9 iSSfiSH 
*\ fmSffl5offtrof^^^l|ltSft1»»fnKfe-C, 1 40 

[0 0 6 1 ] Hff^P>%4Lfctf^v^iiai4, 7°7 
»fc # tttt / X/U 9 rt> f> S?H? 1ST. ^ # tttf , fx v 

le aujn miOB iiOjetttt^-iSifrt^ 
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9 1 OT»KKB£ftfcffi«£gfciii*Lfc. 

'[0 0 6 2] 7-^iSaSBH©ffiS[^* 

fc, *©fc*, #««1^fcttRl::J:SiM7j|tttt 
[0 0 6 3] 

o . mmrnm^tz < « 0 « 

8,$ri»o{£=i x h-esi56t5rti'»-cf 5. Mil 

[11] **W©*-©H«Jg||tibNt5a*«tf-<D 

[HI 2] ^Bjo^-cDHWlicioitsa^S^ro 

6mmmimm^i:^xmLt^m^ir±.mmx 

[0 4] *^B^»^Z(7)K»ffi|ri3lt5a«^<7) 

[El 5] *«9]0j|lZ0£iratt£ftrtSiHNfc?a 
»a*ll**t«ffiB|-C*>5. 

[ei e] a*we*e^©»i*ft-c*)5»tT®ii« 

X^X-vT-^ifeirffl^bttsa^e^roKai^Sro- 
««r*i-|IIB0-e*)*. 

[m 7 ] «*©«tt*i^©«®*«fe-c*)5*»ffaii; 
if y? Xv 7- 9 Bcicfflt < ibtisaWi^roSUii^ttc 
-«RJSrlftWt5IEIT-$)5 0 

2 a, 2 b f^ffl^^^fflL/X/W 
3 

4 a, 4 b SfTSX^Xv h-^ 

5 m^ias 

6a, 6b X7X-7 7- 

9 K(& • ftajy^fttttJty XyU 

10 

2 2 , 2 3 ttg 
2 4 

2 5 iBKf|EiMb#A 
2 6 75X-7|«-f8»fa 
A, B a -7 h7 — ^ 
C V^X7X-77-^ 
H 7-9%MM 
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